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A purified preparation of immunologically privileged cells which express at 
least oneWotein not normally expressed by said cells. 

2. THe cells of claim 1 , which are intermediate lobe pituitary cells. 
5 \ 

3. The cells of claim 1, wherein said protein is expressed from a heterologous 
nucleic acid sequence inserted into the cell. 

4. The cells ofVlaim 1, wherein expression of said protein is operatively linked 
10 to a control region otherVhan the one which normally controls it. 



15 



20 



5. The cells of claim 2, wherein expression of said protein is operatively linked 
to a control region which is active in or sp^ific for the intermediate lobe pituitary cell. 



6. The cells of claim 2, N^efein saic 



protein is from a first species and the 



intermediate lobe pituitary cells is)from a second species 



7. Intermediate lobe pi^itary\;el 
encoding nucleic acid sequenc 

8. The cells ofclaim 7, wherein! 



vhich express insulin from an insulin- 



insulin-encoding nucleic acid sequence is 



operatively linked to a comrol region otherVhan the insulin control region. 



9. The cells of ^aim 8, wherein said ir\sulin-encoding nucleic acid sequence 
25 encodes human insulir 

10. The cells of claim 7, wherein said inte^ediate lobe pituitary cells are 
chosen from: fetal or non-fetal, human or non-humai\ cells. 

30 11. The cells of claim 7, wherein the insulin-enboding nucleic acid encodes 

human insulin and the intermediate lobe pituitary cells arV from another species. 



12. The cells of claim 7, wherein said cells further express another protein which 
is not normally expressed in intermediate lobe pituitary cells,\and which mediates 
35 glucose stimulated insulin secretion. 
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li\The cells of claim 12, wherein said protein promotes the transport of glucose 
across the plas^na membrane such that insulin release by the cells is modulated by 
glucose levels. 

14. The cells o( claim 12, wherein said cells express glucokinase with a high 
Km for glucose. 



15. The cells of clairnvl4, wherein said cells further express an ion channel 
1 0 which mediates the glucose stimulated insulin secretion. 

16. The cells of claim 12, wnerein said cells further express GLP-1. 



1 7. The cells of claim 7 which arej^e^capsulat^d within a non-antigenic 
1 5 compound. 

1 8. The cells of claim 17 wherd^ the c^ppuitals a polymer. 



19. The cells of claim 17 wheijem said comp^u^d is hydrogel, olginate or 
20 semipermeable fiber. 

20. Immunologically privileged cells which expr^s human insulin, wherein said 
cells include: 

an insulin-encoding nuclei^ acid sequence operativel>\Jinked to a control region 
25 which allows expression in said cells; 

a nucleic acid sequence which encodes GLUT-2 operativ^y linked to a control 
region which allows expression in said cells; 

a nucleic acid sequence which encodes the P-cell isoform of Mucokinase 
operatively linked to a control region which allows expression in said cells; and 
30 a nucleic acid sequence which encodes an ion channel which mediates the 

expression of insulin operatively linked to a control region which allows expression in 
said cells. 



35 



21 . The cells of claim 20, further including a nucleic acid which encoded GLP-l . 
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2 A The cells of claim 20 which are intermediate lobe pituitary cells. 



23. Intermediate lobe pituitary cells which express human insulin, wherein said 
cells include: 

a heterol^ous insulin-encoding nucleic acid sequence operatively linked to a 
control region other than the insulin control region; 

a nucleic acid sequence which encodes GLUT-2 operatively linked to a control 
region other than the GLUT-2 control region; 

a nucleic acid sequence which encodes the p-cell isoform of glucokinase 
operatively linked to a control region other than the glucokinase control region; and 

a nucleic acid sequence which encodes an ion channel which mediates glucose- 
sensitive insulin secretion operatively linked to a control region which allows expression 
in intermediate lobe pituitary cells. 



24. Intermediate lobe pit 
ceils include: 

a insulin-encoding nucleic acii 




cells which express human insulin, wherein said 



which allows expression in in^AiTeSiat 



}uence operatively linked to a control region 
lobe pituitary cells; 

a nucleic acid sequenc^ which encVies GLUT-2 operatively linked to a control 
region which allows expression in interme^te lobe pituitary cells; 

a nucleic acid sequence which encodes, the P-cell isoform of glucokinase 
operatively linked to a control region which allocs expression in intermediate lobe 
pituitary cells; and 

a nucleic acid sequence which encodes a K^ATP ion channel which mediates 
the expression of insulin operatively linked to a control region which allows expression 
in intermediate lobe pituitary cells. 



25. The cells of claim 24, further including a nuc\etic acid which encodes GLP-1 
operatively linked to a control region which allows expression in intermediate lobe 
pituitary cells. 



26. A method of producing a protein in a subject in viva comprising introducing 
into the subject an immunologically privileged cell which expresses the protein. 
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27. The method of c\aim 26, wherein said cell is an intermediate lobe pituitary 
cell and the protein is one which is not normally expressed therein. 

6 1 ] 28. The method of clairA27, wherein said intermediate lobe pituitary cells 

'5 includes a nucleic acid sequence which encodes a protein not normally expressed by an 
intermediate lobe pituitary cell opeVatively linked to a heterologous control region which 
controls expression of the nucleic acM in the intermediate lobe pituitary cell. 

29. The method of claim 28, wherein said protein is insulin. 

10 X 

30. The method &f claim 27, wherein said intermediate lobe pituitary cell is an 
autologous cell, an allogenic cell, or a xenogenic cell. 

31. The method of clVim 28, wherein said subject is a human and the 
1 5 intermediate lobe pituitary celms an autologous cell, an allogenic cell or a xenogenic 

cell. \ 

32. A transgenic animal expressing at least one protein not normally expressed 
in intermediate lobe pituitary cells. 

20 

33. The transgenic animal of claim 32 whfch is a pig. 

34. The transgenic animal of claim 33 wherein the protein is insulin. 

25 35. The transgenic animal of claim 34 wherein the expression of insulin is 

controlled in a glucose stimulated insulin secreting manner. 

36. A subject which has an intermediate lobe pituitary cell which express a 
peptide not normally expressed in intermediate lobe pituitary cells. 

30 

37. The subject of claim 36, wherein the cell expresses insulin. 

38. The subject of claim 37, the expression of insulin is controlled in a glucose 
stimulated insulin secreting manner. 

35 
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^9. A method of treating a subject in need of a protein, comprising introducing 
inimunologically privileged cells which express the protein systemically. 

40. The method of claim 39 wherein the cells are intermediate lobe pituitary 
5 cells and the protein is insulin. 

4 1 . The method of claim 40 wherein the expression of insulin is controlled in a 
glucose stimulated insulin secreting manner. 



10 42. A method of treating an individual suffering from diabetes or insulin 

deficiency comprising introducing intermediate lobe pituitary cells which express 
insuliii in a glucose stimulatecKinsulin secreting manner systemically. 

43. The method of claim 42 wheipein the cells further express glucokinase, 
1 5 GLUT-2 and a K+/ATP ion channeP 

44. The method of claim 4^ wherein th^ cells further express GLP-1 . 



45. A method of expressing a protem not normally expressed in intermediate 
20 lobe pituitary cells comprising trapsfecting, //rs^/Ajo, said cells with a nucleotide sequence 
encoding the protein. 



46. The method of clain^ 45, wherein the protein is insulin. 

25 47. The method of claim 46, further including transfecting said cells with 

additional nucleotide sequences encoding one or more additional proteins which conirol 
expression of insulin in a glucose stimulated insulin secreting manner. 

48. The method of claim 47, wherein the additional nucleotide sequences encode 
30 the following proteins: the p-cell isoform of glucokinase, GLUT-\, and a K+ ATP ion 
channel. 



49. The method of claim 47, wherein the additional nucleotide sequences crK oJc 



GLP-1. 



35 
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56l Intermediate lobe pituitary cells which have been transfected to express 
insulin, and which have further been transfected with nucleotide sequences encoding 
other proteinsL comprising nucleotide sequences encoding: 
the (J-cell isofonn of glucokinase operatively linked to a control region to allow 
expression in suoh cells; 

GLUT-2 operatively linked to a control region to allow expression in such cells; and A 
K+/ATP ion channel which mediates expression of insulin operatively linked to a 
control region to allow expression in such cells. 



Q 



10 51. The method exclaim 47, wherein the nucleotide sequences also encode 

GLP-L 



52. A method of expre^ing a p^e^n in immunologically privileged cells not 
normally expressing said proteiXcomprising transfecting, in vivo, said cells with a 



1 5 nucleotide sequence encoding saicl protein. 

53. The method of claiml'52,Vherei 

54. The method of clmm 53, fu^h^r 
20 additional nucleotide sequences encoding 

expression of insulin in a glucose stimulate 



ife protein is insulin. 

including transfecting said cells with 
e or more additional proteins which control 
insulin secreting manner. 



25 



55. The method of olaim 53, wherein thesadditional nucleotide sequences encode 
the P-cell isoform of glucokinase, GLUT-2 and a Kr*-/ATP ion channel. 

56. The method of claim 47, wherein the addinpnal nucleotide sequences also 
encode GLP-1. 



57. A method of expressing insulin in cells which do^ot normally express 
30 insulin comprising transfecting, in vivo, said cells with a nucleotide sequence encoding 
insulin and with additional nucleotide sequences encoding one onmore additional 
proteins which control expression of insulin in a glucose stimulatea\[nsulin secreting 
manner. 
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58. The methodbf clairt 57Aherein the additional nucleotide sequences encode 



the (J-cell isoform of glucokmas 



GLijT-2 and a K+/ATP ion channel. 



59. The method of clairfi/4\wi;ierein the additional nucleotide sequences also 
encode GLP-1. 



